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平板培养法和现代分子生物学方法 PCR-RFLP (PCR-Restriction Fragment Length 




菌类型，其中子囊菌门占 80%；通过分子生物学方法，我们得到 47 个真菌 OTU 
(operation taxonomic unit)，其中属于子囊菌门和担子菌门的分别为 31 个和 15 个，
还有一个 OTU_35，在 NCBI 数据库中 Blast 结果， 相近的可培养的为丝壶菌
门的 Hyphochytrium catenoides。之前的报道中，都没有在深海沉积物发现这一类
菌。通过分子生物学的方法得到的真菌 OTU 中，Hypocrea lixii, Ophiocordyceps 
heteropoda, Rhodotorula mucilaginosa 和 Aspergillus versicolor 都被分离得到。 
平板培养法得到的 10 菌株中，来自太平洋的 PZ05 与 NCBI 数据库中 相近
的菌株Cryptococcus dimennae的 5.8S rDNA-ITS序列相似性只有 88.4%，通过 26S 
rDNA D1/D2 区域的鉴定，其相似性也只有 89.6%。此外，实验室的其他分菌工
作中，一株同样来自太平洋的菌株 PZ42，其 5.8S rDNA-ITS 序列相似性也低于
















结合分子鉴定结果，将它们定位为隐球菌属的新种，并命名为 C. sediminis PZ05














































In recent years, with the consumption of terrestrial resources, people began to 
pay attention to the oceans. There exists great treasure like food, energy, and 
industrial materials in the vast ocean. Development and utilization of the oceans 
would help alleviate the current worldwide problems. A great variety of 
microorganisms live in the ocean such as the marine fungi, which plays an important 
role in the marine ecosystem. Besides, the fungi is an important marine resources, 
which can produce a variety of pharmaceutical value metabolites, including lipids, 
heterocyclic, allenolic series, ketals series, depsipeptides, alkaloids, cyclic peptides, 
terpenes, lactones, anthraquinone and so on. The characteristics like high pressure, 
low temperature (except the hydrothermal vents), low light and oligotrophic in the 
deep-sea, created a special deep-sea fungal metabolic system. The structures of 
deep-sea fungal metabolites are more complex and difficult to synthesize, compared 
with that of terrestrial fungi. Thus, the active substances of these fungi tend to be new 
compounds. 
At present, the reports about fungi were much less than bacterial in the deep-sea 
sediments. With the technological development and changes of people’s interest, more 
and more people devote themselves to the study of deep-sea sediments fungi. In this 
paper, the traditional plate culture method and modern molecular biology method 
PCR-RFLP (PCR-Restriction Fragment Length Polymorphism) were used to analysis 
the fungal diversity of 6 different depths sediments from eastern Pacific (3 samples) 
and south Indian Ocean (3 samples), respectively, and revealed the type and quantity 
of fungi in the six sites sediments. We obtained 10 fungal cultures with the former 
method. Most of these cultures belonged to Aspergillus, Penicillium, and 
Saccharomyces, wherein Ascomycota accounted for 80%, and these three categories 
are of marine common fungal types. With the PCR-RFLP, 47 OTUs (operation 
taxonomic units) were obtained, and Ascomycota and Basidiomycota were 31 and 15 
















only 90% similarity in the NCBI database, was Hyphochytrium catenoides, belonging 
to Hyphochytriomycetes. What’s more, previous reports did not find this type of fungi 
in deep-sea sediments. Among the fungal OTUs obtained by molecular biology 
methods, Hypocrea lixii, Ophiocordyceps heteropoda, Rhodotorula mucilaginosa, and 
Aspergillus versicolor have been isolated by culture method. 
The strain PZ05, one of the 10 fungal cultures, showed 88.4% similarity to its 
closely relative strain with 5.8S rDNA-ITS sequence of strain Cryptococcus dimennae 
CBS 5770T. And the similarity of 26S rDNA D1/D2 domain was only 89.6%. Besides, another 
strain PZ42, also isolated from the Pacific sediments in previous work, showed ≤98% similarity 
with the 5.8S rDNA-ITS genes, maybe a new species of Cryptococcus. Then we tested 
their morphological, physiological characters. The sequences and characters 
comparisons demonstrate that the two strains studied represent two undescribed 
Cryptococcus species, named C. sediminis PZ05 and C. sediminis PZ42. 
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Table1-1 Classification of marine microorganisms 
非细胞类生物：病毒 Viruses 
古菌 Archaea 
  化能自养菌：产甲烷细菌 Methangens；嗜热酸细菌 Thermoacidophilesa 
  化能异养菌：嗜盐细菌 Halophiles 
细菌 Bacteria 
  光能自养菌： 
    厌氧光合菌：紫色光合细菌和绿色光合细菌 (红螺菌目 Rhodospirillales) 
    有氧光合菌：兰细菌 Cyanobacteria(兰细菌目 Cyanbacteriales) 
           原绿植物菌 Prochlorophytes(原绿菌目 Prochlorales) 
    化能自养菌：硝化细菌 (硝化杆菌科 Nitrobacteraceae)；无色氧化硫细菌； 
           甲烷氧化菌 (甲烷球菌科 Methylococcaceae) 
  化能异养菌： 
    革兰氏阳性菌：产内孢棒状菌和球状菌；不产孢棒状菌；不产孢球状菌(微球菌科 
            Micrococceae)；放线菌 (放线菌目 Actinomycetales)及其相关菌 
    革兰氏阴性菌：棒状菌和球状菌：好氧菌 (假单胞菌科 Pseudomonadaceae) ； 
            兼性菌 (弧菌科 Vibrionaceae)；厌氧菌 (还原硫细菌 ) 
             滑动细菌；嗜细胞菌目 Cytophagales； 
贝日阿托氏菌目 Beggiatoales(粘细菌目 Myxobacteriales) 
            螺旋菌：螺旋体目 Spirochaetales 
            螺状和弯曲状菌：螺菌科 Spirillaceae 
















            枝原体：柔膜体纲 Molicutes 
真核生物 Eucarya 
  光合自养菌：微藻 Microalgae 
  化能异养菌：原生动物门：鞭毛藻 Flagellates；阿米巴 Amoebae；纤毛虫 Ciliates 
         真菌：高等真菌：子囊菌门 Ascomycota；担子菌门 Basidiomycota 















病弧菌，1976 年，Reichelt 等[7]首次从海洋中分离出来创伤弧菌，直到 70 年代
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